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57 ABSTRACT 
An electronic combination still-movie camera with 
which it is possible to take both still and motion pictures 
through the use of a simple recording device of audio 
grade. Stored information from optoelectro transducers 
is read out by a readout circuit at a still-mode scanning 
speed in the case of taking a still picture and at a movie 
mode scanning speed in the case of taking a motion 
pictures. In the former case, signals corresponding to all 
pictures elements are sent to a recording unit for record 
ing and, in the latter case, signals such that at least one 
of the number of picture elements per frame and the 
number of quantize bits per picture element is smaller 
than in the former case are sent to the recording unit for 
recording. 

4 Claims, 10 Drawing Figures 

SAMPLE HOD 
CKT FOR STILL 
Pix 

SAMPLE HOD 
CKT FOR STL 
MOVE 

  

  

  

  

  

  

  



4,546,390 Sheet 1 of 7 U.S. Patent Oct. 8, 1985 

103713S BOJOWN 
  

  

  

  

  

  



U.S. Patent Oct. 8, 1985 Sheet 2 of 7 4,546,390 

2O 2O4. 
FIG. 2 (o) SAMPLE HOLD X 

- CKT FOR STILL 
PX 

O6-/ O 
?n-SAMPLE HOLD PULSE 

C 2O5 

SAMPLE HOLD X2 
CKT FOR STILL 

- - - - - - - - - - - - - - - - - - - - - - - - 

O8 
O lar- a 

92 2OO 
CAMERA 
LENs shuttER 

CONT CKT 
- - - ------------- - X3 

X4 
as a amat was a was a to mito r23 

2 PESISION MULTIVBRATOR 

SCANNING CLOCK 
FOR STILL PIX 2 

- FREQ DVDER 

SCAN NING CLOCK 
FOR STILL MOVE CLOCK GEN 

v 2O 

  

  

    

    

  



U.S. Patent Oct. 8, 1985 Sheet 3 of 7 4,546,390 

- as as a as - ess -- - - - - as see - . . . . . - 

2O6 FIG.2(b) 
X QUANTIZER FOR 

STILL PX 

h 
2O8 (202. SYNCHRONIZNG SY : 

X2 SIGNAL GEN 

f AD CONVETER 
PULSE 2O9 

SYNCHRONZNG 
SIGNAL GEN 

RECORD 
CONT CKT 

26 25 

RECORD 
X5 SYNCHRONZNG 

  

  

  

  

  

  



4,546,390 Sheet 4 of 7 Oct. 8, 1985 U.S. Patent 

T?TT?TI SE TL: TLIET ind LºnO C]BZ|| LNVITÒ 

|||||5ST DE CITOH BºldWVS 









4,546,390 
1. 

COMBINATION STILL AND MOTION PICTURE 
ELECTRONIC CAMERA/RECORDER 

BACKGROUND OF THE INVENTION 5 
1. Field of the Invention 
The present invention relates to an electronic combi 

nation still and movie camera with which it is possible 
to take both still and motion pictures purely electroni 
cally. 

2. Description of the Prior Art 
Recently an electronic camera has been proposed 

which is capable of taking a purely electronic still pic 
ture of an object and recording it by the combined use 
of an optoelectro transducer of a solid state image sen 
sor or pickup tube and a recording device, such as a 
magnetic tape recorder. This type of electronic camera 
is attracting attention as a future substitute for the exist 
ing optical camera which requires a chemical treatment 
of the film. 20 

In the case of taking a still picture, high picture qual 
ity is generally required. Thus, an optoelectro trans 
ducer with a large number of picture elements is needed 
and the number of quantize bits per picture element 
must be large. Since the frame speed is as low as 3 to 525 
frames per second at maximum, even in the case of 
continuous photographing, the read rate of the opto 
electro transducer may be low and, after all, the quan 
tity of information required to record per unit time is 
small. Accordingly, the recording device therefor may 30 
be, for instance, a magnetic recording device of audio 
grade, by which the camera can be made small and 
inexpensive, and it is considered that such a camera 
would be a good match for the conventional optical 
Caca. 35 
By the way, it would be very convenient if still and 

motion pictures could be taken by one camera, which is 
difficult with the existing camera but can be accom 
plished relatively easily with a purely electronic camera 
because its arrangement is equivalent to a movie cam- 40 
era. In the case of taking a motion picture, however, the 
frame speed is high, for example, in the case of televi 
sion, the frame speed is as high as 30 frames per second, 
and the quantity of information stored per unit time is 
larger than in the case of still photography; therefore, it 45 
is considered to be difficult to take motion pictures 
using an electronic camera with such a magnetic re 
cording device of audio grade as mentioned above. For 
taking both still and motion pictures by one camera, it is 
necessary to employ a high-speed magnetic recording 50 
system of high accuracy sufficient to effect video-speed 
recording, accordingly, the camera is bulky and expen 
SVC. 

10 
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SUMMARY OF THE INVENTION 55 

It is therefore an object of the present invention to 
provide an electronic combination still and movie cam 
era which takes both still and motion pictures purely 
electronically. 
Another object of the present invention is to provide 60 

an electronic combination still and movie camera with a 
simple recording device of audio grade by which mo 
tion pictures as well as still pictures can be taken. 
Yet another object of the present invention is to pro 

vide an inexpensive, small electronic combination still 65 
and movie camera. 

In an electronic camera solely for still photography, 
maximum capabilities of its recording device are gener 

2 
ally limited to such an extent that still pictures can be 
taken at a speed of 3 to 5 frames per second at maximun 
in order to make it small in size and inexpensive. Ac 
cordingly, it is difficult to photograph information for a 
moving picture, which requires about ten times more 
frames per second than in the case of a still picture, 
under the same conditions as those for still photogra 
phy. In the case of a moving picture, even if the number 
of picture elements per frame and the number of quan 
tized bits per picture element is reduced to some extent 
as compared with those in the case of still photography, 
that is, even if the picture quality of the moving picture 
is theoretically lowered as compared with that of the 
still picture, the moving picture is visually recognized 
as of the same picture quality as the still picture. The 
present invention reduces the quantity of information 
per frame by decreasing at least one of the number of 
picture elements per frame and the number of quantized 
bits per picture element as compared with that in the 
case of taking a still picture. Thus, movie information of 
about 30 frames per second can be recorded with a 
recording capacity for still picture information of 3 to 5 
frames per second and, consequently, the movie infor 
mation can be recorded sufficiently by a magneitc re 
cording device of audio grade. To perform this, the 
electronic combination still and movie camera com 
prises a sensor for spatially sampling an optical image 
corresponding to picture elements to convert the opti 
cal image into an electric signal, a readout circuit for 
reading out stored information from the sensor at a 
still-mode scanning speed, in the case of taking a still 
picture, and at a movie-mode scanning speed, in the 
case of taking a motion picture, a recording unit for 
recording signals at a fixed speed, and a mode select unit 
for sending to the recording unit signals corresponding 
to all picture elements in the case of signals being read 
out from the readout circuit at the still-mode scanning 
speed and for sending to the recording unit signals such 
that at least one of the number of picture elements per 
frame and the number of quantized bits per picture 
element is smaller than in the case of taking a still pic 
ture when the signals are read out from the readout 
circuit at the movie-mode scanning speed. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating the basic ar 
rangement of the electronic combination still and movie 
camera of the present invention; 
FIGS. 2(a) and 20b) are block diagrams showing the 

principal part of an embodiment of the present inven 
tion; 
FIGS. 3 and 4 are schematic diagrams showing signal 

wave-forms which occur at respective parts of the em 
bodiment of FIG. 2 in still and movie modes; 

FIG. 5 is a block diagram showing functions of a 
synchronizing signal generator 208 for still photogra 
phy; 
FIG. 6 is a schematic diagram showing an example of 

a still picture signal storage format; 
FIG. 7 is a block diagram showing functions of a 

synchronizing signal generator 209 for motion picture 
photography; 
FIG. 8 is a schematic diagram showing an example of 

a movie signal storage format; and 
FIG. 9 is a block diagram showing functions of a 

storage control circuit 215. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates in block form the basic arrangement 
of the electronic combination still-movie camera of the 
present invention. 

In FIG. 1, reference numeral 100 indicates a solid 
state image sensor or the like which adopts an XY ad 
dressing system or self-scanning system and by which 
the optical image of an object projected thereon 
through a camera lens 101 and a shutter 102 is spatially 
sampled corresponding to picture elements and con 
verted into an electric signal. Reference numeral 103 
designates a readout circuit by which, in the case of 
taking a still picture, information corresponding to the 
optical image, converted by the sensor 100 into an elec 
tric signal, is read out at a still-mode scanning speed i.e. 
at a low scanning speed of, for instance, 3 to 5 frames 
per second and, in the case of taking a motion picture, at 
a movie-mode scanning speed, e.g., at a high scanning 
speed of about 30 frames per second. A sensor unit 104 
composed of the readout circuit 103 and the sensor 100 
may also be formed by a TV camera tube, such as a 
vidicon. 

Reference numeral 105 identifies a recording unit 
which records an input signal at a fixed speed and 
which is formed by, for instance, a simple magnetic 
recording device of audio grade. A mode select unit 
106, disposed between the recording unit 105 and the 
sensor unit 104, is actuable for selecting the still or 
movie mode of operation. Thus, when the readout cir 
cuit 103 reads out the stored information of the sensor 
100 at the still-mode scanning speed signals correspond 
ing to all picture elements are provided to the recording 
unit 105 for storage and, in the case of reading out the 
stored information at the movie-mode scanning speed, a 
signal that at least one of the number of picture elements 
per frame and/or the number of quantized bits per pic 
ture element is smaller than in the case of taking a still 
picture, is applied to the recording unit 105. In other 
words, the quantity of information per frame in the 
movie mode is reduced as compared with that in the still 
mode. Accordingly, by setting the reduction ratio so 
that it may be of a value dependent on a difference 
between the still-mode and movie-mode scanning 
speeds, it is possible to record information of motion 
picture photography through the use of a simple re 
cording system for still picture photography which 
records an input signal at a fixed speed. 
The rate at which the number of picture elements and 

the number of quantized bits are reduced for decreasing 
the quantity of information per frame is determined in 
cosideration of the picture quality of a moving picture 
to be reproduced. The number of picture elements per 
frame is reduced by limiting the number of picture ele 
ments read out from the sensor 100 at the stage of ac 
cessing as described later, or by simultaneously reading 
out stored information of adjoining picture element 
cells and averaging them to obtain information corre 
sponding to one picture element. 
A control unit (or controller) 107 in FIG. yields 

control signals for operating the sensor unit 104 and the 
mode select unit 106 in the still or movie mode, and 
control signals for respective parts of the electronic 
camera, such as the recording unit 105 and an exposure 
control unit 108. In FIG. 1, reference numeral 109 indi 
cates generally a combination still-movie electronic 
camera; 10 designates a finder; 111 identifies a shutter 
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4. 
button; and 112 denotes a mode change-over switch for 
switching between the still and movie modes of opera 
tion. 
FIGS. 2(a) and 20h) illustrate in more detail the prin 

cipal part of an embodiment of the present invention, 
the parts corresponding to those in FIG. 1 being identi 
fied by the same reference numerals. Reference numeral 
200 indicates a shutter control circuit; 201 to 203 desig 
nate changeover switches; 204 identifies a sample hold 
circuit for still pictures; 205 denotes a sample hold cir 
cuit for movies; 206 represents a quantizer for still pic 
tures; 207 shows a quantizer for movies; 208 refers to a 
synchronizing signal generator for still pictures; 209 
signifies a synchronizing signal generator for movies; 
210 indicates a clock generator; 211 designates a fre 
quency divider; 212 identifies a delay circuit; 213 de 
notes a monostable multivibrator; 214 represents a mode 
decision circuit; 215 shows a record control circuit; and 
216 refers to a magnetic recorder. 
A record synchronizing clock pulse is generated by 

the clock generator 210 in the control unit 107 and 
applied to the record control circuit 215 of the record 
ing unit 105, causing the record control circuit 215 to 
perform fixed speed record control. Scanning clock 
pulses of a frequency suitable for movies are generated 
by the clock generator 210 and provided to one input 
terminal of the changeover switch 203 and the fre 
quency divider 211. The divider 211 frequency divides 
the scanning clock pulses for movie by a frequency 
dividing ratio equal to the ratio between a maximum 
number of frames per second for still picture photogra 
phy and the number of frames per second for motion 
picture photography, creating a scanning clock signal 
for still photography. The scanning clock signal thus 
obtained is applied to the other input terminal of the 
changeover switch 203 and the delay circuit 212. The 
delay circuit 212 compensates for delays of signals 
caused by the readout circuit 103 and the changeover 
switch 201. The output from the delay circuit 212, starts 
the monostable multivibrator 213, thus producing sam 
ple hold pulses for the sample hold circuits 204 and 205 
and AD conversion pulses for the quantizers 206 and 
207. 
The mode decision circuit 214 in the control unit 107 

decides the state of the mode changeover switch 112 
and connects the changeover switches 201 to 203 to the 
still or motion picture photographing system. In the 
case of these switches being connected to the side of the 
still picture photographing system, a scanning clock 
signal for still photography is applied to the readout 
circuit 103 and the still picture circuits in the mode 
changeover unit 106 operate. When, the changeover 
switches are connected to the motion picture photo 
graphing system, the readout circuit 103 is supplied 
with a scanning clock signal for movies and, in the 
mode changeover unit 106, the circuits of the motion 
picture photographing system are put in operation. 
FIGS. 3 and 4 show signal waveforms which occur at 

respective parts of the camera of FIG. 2 in the still 
mode and the movie mode, respectively. In the still 
mode, since the sensor 100 is scanned by a slow scan 
ning clock as shown in FIG. 3, stored information of 
picture elements P1 to pn is read out at low speed as 
shown. In the movie mode, the sensor 100 is scanned by 
a fast scanning clock as depicted in FIG. 4 and, accord 
ingly, stored information of the picture elements P1 to 
pn is read out at high speed as shown. In the still mode, 
the stored information is sample-held by sample hold 
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pulses, as depicted in FIG. 3, which are of the same 
frequency as the scanning clock for still photography, 
as illustrated, and the stored information of all the pic 
ture elements is provided to the quantizer for still pho 
tography 206, wherein it is quantized by a predeter 
mined number of quantized bits as shown. On the other 
hand, in the movie mode the stored information is sam 
ple-held by sample hold pulses of a lower frequency 
than the sample hold pulses for still photographing and 
only some of the stored information is provided to the 
quantizer for movies 207, wherein it is quantized by a 
predetermined number of quantized bits as shown. Ac 
cordingly, the number of picture elements is reduced. 
By setting the number of quantized bits in the quantizer 
for movies 207 to be smaller than the number of quan 
tized bits in the quantizer for still photography 206, the 
quantity of stored information per frame is further de 
creased. Incidentally, the sample hold circuits 204 and 
205 may also be replaced with one sample hold circuits 
for both still and motion picture photographing. For 
example, in the case of recording analog quantities as of 
PWM (Pluse Width Modulation), the quantizers 206 
and 207 are omitted. 

FIG. 5 illustrates functional blocks of the synchroniz 
ing signal generator for still photography 208. Quan 
tized data are subjected to parallel-serial conversion to 
obtain picture element data, which is added with a still 
mode code, a frame number code, a frame synchroniz 
ing code and an innererror correcting code, producing 
a signal of such a format as indicated by A in FIG. 6. In 
the synchronizing signal generator for movies 209, for 
instance, as shown in FIG. 7, quantized data are simi 
larly subjected to parallel-serial conversion to obtain 
picture element data, which is added with a movie 
mode code, a vertical synchronizing code and, as re 
quired, a horizontal synchronizing code and an innerer 
ror correcting code, producing a signal of such a format 
as indicated by B in FIG. 8. 
The record control circuit 215 in FIG.2b is supplied 

with a record synchronizing clock signal, receives input 
information at a fixed speed regardless of whether the 
system is in the still mode or in the movie mode, and 
adds the input information with an error correction 
code, a block clode and a block synchronizing code as 
shown in the functional block diagram of FIG. 9, pro 
ducing signals of such formats as depicted in FIGS. 6 
and 8. The signals thus obtained are recorded by the 
magnetic recorder 216. In this case, the number of pic 
ture elements per frame and the number of quantized 
bits per picture element in the movie mode are set so 
that bits of the same number may be added to the blocks 
in FIGS. 6 and 8 in both of the still mode and the movie 
mode, and dummy bits are inserted as required. 
The shutter 102 in FIG. 2 serves to determine the 

exposure time when taking a still picture and, in the case 
of taking a motion picture, it is used as an iris of the 
sensor when the sensor is not used. The shutter 102 may 
also be adapted so that it is opened in the movie mode or 
set at the position of a bulb by the depression of a shut 
terbutton. Such an operation of the shutter is controlled 
by the shutter control circuit 200. 
As will be appreciated from the foregoing descrip 

tion, according to the present invention, in the case of 
signals being read out from the sensor at the still-mode 
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6 
one of the number of picture elements per frame and the 
number of quantized bits per picture element is smaller 
than in the still mode of operation are provided to the 
recording unit. Therefore, one frame of still photogra 
phy and a required number of frames of motion picture 
photography, for instance, ten frames, can be recorded 
by the same recording abilities, for example, the same 
tape speed and the same tape length. Accordingly, both 
still and motion picture can be taken through the use of 
a simple magnetic recording device of audio grade. 
Moreover, since the recording speed of the recording 
unit is the same in the still mode and in the movie mode, 
the present invention is free from such problems that the 
camera becomes bulky and expensive due to changing 
of the recording speed. Accordingly, it is possible with 
the present invention to offer a small and inexpensive 
electronic combination still-movie camera. 

It will be apparent that many modifications and varia 
tions may be effected without departing from the scope 
of the novel concepts of the present invention. 
What is claimed is: 
1. A combination still and motion picture electronic 

camera/recorder comprising: 
a sensor for spatially sampling an optical image corre 

sponding to picture elements to convert it into an 
electric signal; 

a readout circuit, operatively connected to said sen 
sor, for reading out stored information signals of 
the sensor at a still-mode scanning speed in the case 
of taking a still picture and for reading out the 
stored information of the sensor at a movie-mode 
scanning speed in the case of taking a motion pic 
ture; 

a control unit, operatively connected to said readout 
circuit, for generating scanning synchronizing sig 
nals for still pictures for operating the readout 
circuit at the still-mode scanning speed and scan 
ning synchronizing signals for motion pictures for 
operating the readout circuit at the movie-mode 
scanning speed; 

a mode select unit, operatively connected to said 
readout circuit and said control unit, for sending to 
the recording unit, in accordance with the scanning 
synchronizing signals for still pictures, information 
signals corresponding to all picture elements in the 
case of signals being read out from the sensor by 
the readout circuit at the still-mode scanning speed 
and for sending to the recording unit, in accor 
dance with the scanning synchronization signals 
for motion pictures, information signals such that at 
least one of the number of picture elements per 
frame and the number of quantized bits per picture 
element is smaller than the number of picture ele 
ments per frame and/or the number of quantized 
bits per picture element in the case of taking a still 
picture when the information signals are read out 
from the sensor by the readout circuit at the movie 
mode scanning speed; and 

a recording unit, operatively connected to said con 
trol unit and said mode select unit, for recording 
signal at a fixed speed. 

2. A combination still and motion picture electronic 
camer/recorder according to claim 1, wherein the re 

scanning speed, the signals corresponding to all picture 65 cording unit is a simple recording device of audio grade. 
elements are provided to the recording unit and, in the 
case of signals being read out from the sensor at the 
movie-mode scanning speed, a signal in which at least 

3. A combination still and motion picture camera/- 
recorder according to claim 1, 
wherein the mode select unit includes 
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a mode select section for still pictures composed of 
a sample hold circuit, a quantizer for quantizing 
the sample and hold circuit output and a syn 
chronizing signal generator for adding a syn 
chronizing signal to the quantizer output, 

a mode select section for motion pictures com 
posed of a sample hold circuit, a quantizer for 
quantizing the sample hold circuit output and a 
synchronizing signal generator for adding a syn 
chronizing signal to the quantizer output, and 

a mode changeover switch acutable for selectively 
operating the mode select section for still pic 
tures and the mode select section for motion 
pictures, 
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8 
wherein the sample hold pulses of the sample hold 

circuit for still pictures and the sample hold circuit 
for motion pictures are of the same frequency, and 

wherein the number of quantized bits of the quantizer 
for motion picture is smaller than the anumber of 
quantized bits of the quantizer for still pictures. 

4. A combination still picture electronic camera/- 
recorder according to claim 3, wherein said control unit 
generates record synchronizing signals for causing the 
recording unit to perform a fixed speed recording oper 
ation, sample hold pulses for the sample hold circuits for 
still and motion pictures, and AD conversion pulses for 
the quantizers for still and motion pictures. 

ck s 


